We give a general approach to in nite dimensional non-Gaussian analysis which generalizes the work KSWY95 . For given measure we construct a family of biorthogonal systems. We study their properties and their Gel'fand triples that they generate. As an example we consider the measures of Poisson type.
Introduction
Non-Gaussian analysis was already introduced in AKS93 for smooth probability measure on in nite dimensional linear spaces, using biorthogonal decomposition as a natural extension of the chaos decomposition that is well known in Gaussian analysis. This biorthogonal Appell" system has been constructed for smooth measures by Y u. L. Daletskii Da91 . For a detailed description of its use in in nite dimensional analysis and for the proof of the results which w ere announced in AKS93 we refer to ADKS96 which w as based on quasi-invariance of the measures and smoothness of the logarithmic derivatives. Kondratiev et al. KSWY95 considered the case of non-degenerate measures on the dual of a nuclear space with analytic characteristic functionals and no further conditions such as quasi-invariance of the measure or smoothness of the logarithmic derivative w as required. In this case the important example of Poisson noise is now accessible. Again for a given measure with analytic Laplace transform KSWY95 construct an Appell biorthogonal system IA as a pair IP ; Q of Appell polynomials IP and a canonical system of generalized functions Q , properly associated to the measure : Hence within this framework they obtained:
explicit description of the test function space introduced in ADKS96 ; the test functions space is identical for all measures that they consider; characterization theorems for generalized as well as test functions was obtained analogously as in Gaussian analysis, see KLPSW96 for more references; extension of the Wick product and the corresponding Wick calculus KLS94 as well as full description of positive distributions as measures.
Aim of the present w ork. As in KSWY95 we consider the case of non-degenerate measures on the dual of a nuclear space with analytic Laplace transform but instead of the -exponential e ; w e use the generalized -exponential e ; where is a holomorphic function on N C which is invertible in a neighborhood of zero, i.e., 2 Hol 0 N C ; N C : Hence using e ; w e construct an generalized Appell orthogonal system IA ; as a pair IP ; ; Q ; of generalized Appell polynomials IP ; and a system of generalized functions Q ; : 3 Central results. In the above framework we obtain an explicit description of the test function space introduced in ADKS96 ; the spaces of test functions turns out to be the same for all 2 Hol 0 N C ; N C and for all measures that we consider; characterization theorems for generalized as well as test functions are obtained analogously as in the Gaussian case; the spaces of distributions for a xed measure are again identical for all function in the above conditions; the well known Wick product and the corresponding Wick calculus KLS94 extends rather directly; in the important case of Poisson white noise a special choice of produces the orthogonal system of Charlier polynomials, see Example 23.
2 General theory 2.1 Some facts on nuclear triples
We start with a real separable Hilbert space H with inner product ; and norm jj. F or a given separable nuclear space N densely topologically embedded in H we can construct the nuclear triple N H N 0 : The dual pairing h; i of N 0 and N then is realized as an extension of the inner product in H hf;i = f; f 2 H ; 2 N :
Instead of reproducing the abstract de nition of nuclear spaces see e.g., Sch71 we give a complete and convenient characterization in terms of one can prove Sch71 that N n is a nuclear space which is called the n-th tensor power of N.
The dual space of N n can be written N 0 n = ind lim 
Holomorphy on locally convex spaces
We shall collect some facts from the theory of holomorphic functions in locally convex topological vector spaces E over the complex eld C, see e.g., Di81 . Let LE n be the space of n-linear mappings from E n into C and L s E n the subspace of symmetric n-linear forms. Also let P n E denote the n- Let us explicitly consider a function holomorphic at the point 0 2 E = N C , then 1 there exist p and " 0 such that for all 0 2 N C with j 0 j p " and for all 2 N C the function of one complex variable 7 ! G 0 + i s holomorphic at 0 2 C, and 2 there exists c 0 such that for all 2 N C with jj p " : jGj c. To i n troduce probability measures on the vector space N 0 , w e consider C N 0 the -algebra generated by cylinder sets on N 0 , which coincides with the Borel -algebras B N 0 and B N 0 generated by the weak and strong topology on N 0 ; respectively. Thus we will consider this -algebra as the natural -algebra on N 0 . Detailed de nitions of the above notions and proofs of the mentioned relations can be found in e.g., BeKo88 . We will restrict our investigations to a special class of measures on Here we also have i n troduced the convenient notion of expectation IE of a -integrable function. We will also use the notation P n ' n : = D P n ; ' n E ; ' n 2 N n C ; n 2 IN; which is called Appell polynomial. T h us for any measure satisfying Assumption 1 we h a ve de ned the IP -system IP = nD P n ; ' n E j ' n 2 N n C ; n 2 IN 0 o :
The following proposition collects some properties of the polynomials P n z, for the proof we refer to KSWY95 . 12 and vice versa, any functional of the form 11 is a smooth polynomial.
Q -system
To give a n i n ternal description of the type 11 for P 0 N 0 w e h a ve to construct an appropriate system of generalized functions, the Q -system. We propose to construct the Q -system using di erential operators. Now w e are ready to de ne the Q -system.
De nition 8 For any n 2 N 0^ n C we de ne a generalized function Q n n 2 P 0 N 0 by Q n n = D n 1:
We w ant t o i n troduce an additional formal notation which stresses the linearity o f n 7 ! Q n n 2 P 0 N 0 : D Q n ; n E := Q n n Example 9 The simplest non trivial case can be studied using nite dimensional real analysis. We consider the nuclear "triple"
IR IR IR
14 where the dual pairing between a "test function" and a "distribution" d e generates to multiplication. On IR we consider a measure d x = x dx where is a positive C 1 -function on IR such that assumptions 1 and 2 are ful lled.
In this setting the adjoint of the di erentiation operator is given by d dx
where is the logarithmic derivative of the measure and given by = 0 :
This enables us to calculate the Q -system. One has
where the last equality can be s e en by simple induction for non smooth this construction produce generalized functions Q n even in this one dimensional case. If x = 1 p 2 exp, 1 2 x 2 is the Gaussian density, then Q n is related t o the n-th Hermite polynomial: ,1 n n! Q n z n :
Since b oth sides are i n N ,1 it is su cient to compare their action on a total set from N 1 : For ' n 2 N n C we have
where we have used 8, 9 and the biorthogonality of IP -and Q -systems. In other words, we have proven that ,z; is the generating function of the Q -system ,z; = In Gaussian analysis C -and S -transform coincide. It is a typical nonGaussian e ect that these two transformations di er from each other.
Characterization theorems
Now w e will characterize the spaces of test and generalized functions by the integral transforms introduced in the previous section.
We will start to characterize the space N 1 in terms of the convolution C :
Theorem 20 The convolution C is a topological isomorphism from N 1 on E 1 min N 0 C .
Remark. Since we h a ve identi ed N 1 and E 1 min N 0 b y Theorem 18, the above assertion can be restated as follows. We h a ve The result follows using property P2 of the polynomials P n z : P 3 Let us start from the equation of the generating functions e ;z + w = e ;z e ;w l : see e.g., GV68 . It is not hard t o s e e that l is a holomorphic function on S C IR; so assumption 1 is satis ed. But to check Assumption 2, we need additional considerations.
First of all we remark that for any 2 SIR; 6 = 0 the measure and + are orthogonal see V GG75 for a detailed analysis. It means that is not SIR-quasi-invariant and the note after Assumption 2 is not applicable now.
Let some ' 2 P S 0 IR; ' = 0 -a.s. be given. We need to show that then ' 0: To this end we will introduce a system of orthogonal polynomials in the space L 2 S 0 IR; which can be c onstructed in the following way. The mapping 7 ! = log 1 + 2 S C IR ; 2 S C IR is holomorphic on a neighborhood U S C IR; 0 2 U : Then Theorem 26 Under the above conditions the Q ; n n are given by Q ; n n = h;g 5i n 1 : 32 Proof. Applying the S -transform to the r.h.s of 32 we h a ve S h;g 5i n 1 = hhh;g 5i n 1; e ;ii = hh1; h;g 5i n e ;ii so we conclude that g n 0 = t 1 , t t n , t:
We introduce the notation of functional derivative see IK88 , r t = t ; 2 S IR ; t 2 IR:
With this, we easily see that for r h = hr; h i we have exp r h f = f + h ; f 2 P S 0 IR ; h 2 S IR : which i s w ell de ned since hP ; n ; ' n i 2 P N 0 : The continuity o f ' n 7 ! h n ; ' n i follows from the continuity o f ' 7 ! hh; ' ii ; ' 2 P N is the dual space of N 1 with respect to L 2 : As noted in Section 2 there exists a natural topology on co-nuclear spaces which coincide with the inductive limit topology. We will consider N ,1 ; as a topological vector space with this topology. S o w e h a ve the nuclear triple N 1 L 2 N ,1 ; : The action of a distribution 
